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(57) Abstract 

An acrylic capstock material comprising 40 - 100 % by wei^t of an acrylic copolymer made by polymerising a monomer mixture 
comprising 50-99 %iy weight of methyl methaciylate (MMA) and 1 - 50 % by weight of an alley/ acrylate; and 0 - 60 % by weight 
of an impact modifier in the form of discrete particles each having a multi-layer structure, wherein said capstock material has a melt flow 
index of at least 1.5, measured as described in ASTM D-1238 using a 3.8 kg load at 230 ''C. The capstock is suitable for extrusion at 
temperatures below 200 ^C eg. for coextnision <mto PVC polymeis. 
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Arjyiic material 

The present invention relates to acrylic capstock fomnulations. 

Acrylic materials are known for use in capstock applications, for example to provide a 
tough coating layer over a substrate thermoplastic material. In this way the 
characteristics of the capstock mate^al may be imparted to an article which is made from 
a substrate which has different characteristics. Acrylic materials are a good choice as a 
capstock because of their properties of toughness, stability, weatherability and 
appearance. 

Acrylic capstock materials and a method of extruding a composite which includes a 
capstock are described in US-A- 5,318,737. The patent describes the use as a capstock 
of a high molecular weight acrylic resin which has a relatively high melt viscosity (melt 
flow index (MFI) from about 0,4 to about 0.75) for coextrusion onto 
acrylonirile-butadiene-styrene (ABS) plastics in particular. The high molecular weight 
acrylic layer provides a laminate which is suitable for further forming into bathtubs and 
other items of sanitaryware. 

Acrylic materials have particularty goqtf resistance to weathering and therefore acrylic 
capstock materials are particularty useful to provide a weather resistant outer layer oyer 
building components such as cladding, window frames, doors etc, which are often 
fabricated from structural thermoplastic materials such as polyvinyl chloride (PVC) or 
ABS. US-A-41 89520 describes an extrusion process for providing an acrylic covering 
layer on a PVC structural member, in particular for window profile extrusions. The PMMA 
used Is of relatively high molecular weight (about 120,000 - 180,000 daltons). 

Composite materials which include a capstock layer over a substrate thermoplastic layer 
are normally formed by coextrusion of the layers together to form the composite. In the 
coextrusion of two or more themnoplastic materials, it is normally necessary to match the 
viscosities of the materials in order to achieve a satisfactory result. When the materials to 
be coextruded have different viscosities at the desired temperature for extrusion, 
coextnjsion may be difficult, requiring special die designs to provide large flow paths, or 
incorporating heaters. The problem of matching the viscosities of coextruded plastics is 
discussed in US-A-5318737. particularty in regard to certain substrates such as PVC 
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which are thermally degradable at the normal extrusion temperatures of an acrylic 
capstock material. The use of multi-manifold dies may owrcome this problem by 
enabling different extrusion conditions to be used for each material. Although the use of 
such technology may enable certain capstock materials to be used, the production of an 
even, thin coating may still cause problems so thick layers of capstock are often applied 
to ensure complete coverage of the substrate by the capstock material. 

The coextrusion of acrylic capstocks onto PVC materials provides particular problems 
because PVC is normally extnided at temperatures in the range 190 - 210 "C. Foamed 
PVC has to be extmded at even lower temperatures, between 160 - 190 °C to control the 
foaming process and thus the subsequent perfomiance of the extruded article. Acrylic 
materials are nonnaBy extmded at temperatures above 220 "C. at which temperatures 
PVC starts to degrade. Therefore the coextmsion of acrylic materials onto PVC may lead 
to thermal degradatton of the underiying PVC. resulting in an article which may have 
degraded physical properties. The temperature at which an acrylic material is processed 
has a marited effect on its viscosity and rtieological properties so that at lower 
temperatures it is of relatively high viscosity and therefore unsuitable for extruding as a 
thin layer because of its decreased ability to flow onto the substrate. It is desirable to be 
able to form a thin layer of the capstock because it is usually relatively expensive 
compared to the substrate. 

One requirement for an acrylic capstock for use on building components such as cladding 
or window profiles is that it is tough and resistant to impact It is known to improve the 
toughness of such materials whilst maintaining acceptable weathering properties by 
adding impact modifiers such as core-shell acrylic particles for example. Whilst these 
modifiers have a beneficial effect on toughness, acrylic compositions which include impact 
modifiers tend to have higher melt viscosities. US-A-5700566 describes composites of 
acrylic capstocks containing impact modifying particles and ABS substrates to use to fonm 
bathtubs. The acrylic capstock materials described in US-A-5318737 also contain impact 
modifier particles but are low viscosity materials which are partlcularty suitable for 
coextrusion with ABS. 

It is therefore an object of the invention to provide an acrylic capstock fonmulation which is 
suitable for coextrusion onto PVC, including foamed PVC, and which overcomes some of 
the above problems. 
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According to the invention, an acrylic capstocic material comprises 40 - 100% by weight of 
an acrylic copolymer made by polymerising a monomer mixture comprising 50 - 99% by 
weight of methyl rhethacrylate (MMA) and 1 - 50% by weight of an alkyi acrylate; 0 - 60% 
by weight of an impact modifier in the form of discrete particles each having a multi-layer 
structure, and optionally additives selected from lubricants, colourants, stabilisers, gloss 
modifiers, whereffi said capstock material has a melt flow index of at least 1.5,*?neasured 
as described in ASTM D-1238 using a 3.8 kg toad at 230 'C. 

According to a second aspect of the invention we provide a composite article comprising a 
stmctural layer of a themioplastic polymer and a covering layer comprising an acrylic 
capstock material which comprises 40 - 100% by weight of an acrylic copolymer made by 
polymerising a monomer mixture comprising 50 - 99% by weight of methyl methacrylate 
(MMA) and 1 - 50% by weight of an alkyI acrylate; and 0 - 60% by weight of an impact 
modifier in the fomi of discrete particles each having a multi-layer structure, and optionally 
additives selected frotn lubricants, colourants, stabilisers, gloss modifiers, wherein said 
capstock material has a melt flow index of at least 1.5, measured as described in ASTM 
D-1238 using a 3.8 kg load at 230 ^C. 

According to a tWrB aspect of the invention, we provide a process for making a composite 
article comprising a stmctural layer of a themioplastic polymer and a coveririg layer 
comprising an acrylic capstock material which comprises 40 - 100% by weight of an 
acrylic copolymer made by polymerising a monomer mixture comprising 50 - 99% by 
weight of methyl methacrylate (MMA) and 1 - 50% by weight of an alkyI acrylate; and 0 - 
60% by weight of an impact modifier in the forni of discrete particles each having a 
multi-layer structure, and optionally additives selected from lubricants, colourants, 
stabilisers, gloss modifiers, wherein said capstock material has a melt flow index of at 
least 1 .5. measured as described in ASTM D-1238 using a 3.8 kg load at 230 •C; by 
coextruding through a coextrusion die a first stream of material from a first extruder banBl 
comprising the stmctural thermoplastic polymer layer and a second stream of material 
comprising the acrylic capstock material from a second extmder barrel and cooling the 
coextmded composite article following its exit ft"om the die. 

The alkyl acrylate is selected from the lower alkyi acrylates known for use in acrylic 
materials which are C, - Co. preferably - C, alkyl acrylates. Preferred acrylates include 
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butyl- (BA). ethyl- (EA) and methyl- (MA) acrylates. More than one acrylate may be 
present in Bie composition. The amount of acrylate material in the copolymer may vary 
accotxiing to the nature of the acrylate material. For example, when the composition is 
made from a MMA/BA copolymer the amount of BA is- preferably in the range 5 - 25% by 
weight When the acrylate used is ethyl acrylate. about 5 - 35% of acrylate is preferably 
used. When the acrylate used is methyl acrylate. about 5 - 40% of acrylate is preferably 
used. ^ 

The acrylic copolymer preferably has a molecular weight (Mw) of less than 180.000. more 
preferably < 140.000 and espedally preferably < 120.000. and the Mw is most preferably 
in the range 80,000 - 100.000. The Mn is preferably in the range 30.000 - 50.000 and the 
polydispersivity is normally in the range 2 - 2.4. The polymer may additionally contain 
residues of a chain transfer agent or initiator or other processing additive such as 
stabilisers etc. 

The composition contains 0 - 60% by weight of an impact modifier which is in the fonn of 
discrete particles each having a multi-layer structure, known in the art as "core-sheir 
particles. Preferably the composition contains at least 10 %wt of impact modifier, e.g. 25 
- 50%. Typical core-shell particles are fomried by emulsion polymerisation and comprise a 
PMMA core, a rubbery first shell of a styrenic copolyn[i6r with an alkyi acrylate and an , 
outer shell of methyl methacrylate or a copolymer thereof and numerous examples have 
been described in the art. A prefenBd core-shell particle comprises a (meth)acrylic 
polymer core, a first shell comprising a low Tg polymer comprising 0 - 25% by weight of a 
styrenic monomer and 75 - 100% of a (me«i)acrylic monomer, the (meth)acrylic monomer 
being capable of forming a homopolymer having a Tg in the range -75 to -5 'C. the first 
shell representing at least 65% by volume of the combined volume of the core and first 
shell, and optionally a second shell which comprises a second (meth)acrylic polymer 
which may be the same as or different from the first (meth)acrylic polymer and the core 
and first shell together contain from 0.5 - 1 .0 % by weight of a graft aoss-Iinker. Suitable 
particles are described in W096/37531. 

The composition has a melt flow index (MFI). measured by ASTM D-1238 using a 3.8 kg 
load at 230 'C. of at least 1.5. Preferably the MFI is in the range 2.0 - 35. more preferably 
3 - 20. e.g. 3-15. A particular feature of the composition is that it has ttie required melt 
viscosity to enal>le it to be coextruded onto a plastic substrate at temperatures below 200 
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*»C, and so it is suitable for coextmsion onto PVC or foamed PVC. Foamed PVC is 
particularly sensitive to high temperatures and thus is nonnally not exposed to fabrication 
temperatures above about 160-190 "C. Therefore the composition of the invention is 
especially suitable for coextmsion ont6 foamed PVC articles. However, the composition 
may be extnided onto other substrates, e.g. ABS themioplastics, and at nonnal acrylic 
processing temperatures if required. For example, the composition may be coextoided 
onto an ABS substrate at temperaturis in the range 190 - 260 •'C, 

The composition may optionally contain additives such as pigments, dyes, 
gloss-modilying compounds. UV stabilisers, thennal stabilisers, lubricants etc. 

The acrylic capstock material may be applied as a relatively thin layer, i.e. at a thickness 
of less than about 500 pm. In many applications it is prefened to apply the capstock 
material at a thickness In the range 50 - 250 pm. especially 100 - 200 pm. The capstock 
composition of the present invention is especially suitable for fonning such thin layers by 
extrusion. 

The stmctural themioplastic may be any of those nomnally used in the art e.g. ABS, but in 
a preferred fonn the structural thermoplastic comprises polyvinyl chloride (PVC). including 
foamed PVC. The PVC may contain stabilisers, pigment, and other additives commonly 
found in extmded PVC polymers known in the art. The structural theiinoplastic layer 
may be planar to form a composite sheet material, or may be fonned into a more complex 
shape which may be hollow, e.g. in some forms of window profile, or solid, e.g. for 
building profile such as that used for cladding. 

The acrylic compositions are suitable for extrusion directly onto a plastic substrate, for 
example by coextrusion in which the acrylic composition is extruded over an extrusion of 
the substrate to form a covering layer of acrylic on the substrate. The acrylic may be 
extruded on a range of extrusion equipment i.e. using single-screw or twin-screw 
extruders and dual manifold dies in addition to feedbiock coextrusion systems. Although 
coextrusion is the preferred method for forming a layer of the acrylic material over the 
substrate, it is possible to fomn the acrylic layer separately and then secure it to the 
substrate. The acrylic capstock material may be applied to more than one face or surface 
of the stmctural thennoplastic, e.g. to form a three layer composite sheet or to form a 
profile having an acrylic covering layer over some or all of its exposed surfaces. 
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The invention will be further described in the following examples. 
f=XP rnplBS 1 - R PrRoaratinn'nf arrvlic composition 

The acrylic polymer was prepared by suspension polymerisation of 85 % by weight of 
methyl methaoylate and 15% by weight of butyl acrylate with 0.375% of lubricant and 

5 0.34% of chain transfer agent and 0.23% of AIBN initiator. The molecular weight of the ® 
polymer was about 80 - 100,000 (measured by gel permeation chromatography against 
PMMA standards) and the MFI 35 - 40 g/IOmins (ASTM D-1238 3.8 kg at 230 "C). Acrylic 
compositions (one unpigmented. the rest coloured) were prepared by melt-blending the 
constituents in a twin-screw extruder at a temperature in ttie range 230 - 250 "C. The 

10 formulations and measured MFI data is given in Table 1 . 



Formulation 
(wt%} 


1 


2 


3 


4 


5 


6 


7 


8 


Acrylic polymer 


49.71 


81,70 


71.73 


61.77 


47.32 


42.34 


45.87 


91.65 


impact modifier 


44.50 


10.00 


20.00 


30.00 


44.50 


44.50 


40.98 




gloss modifier 


5.00 










5.00 


5.06 




colour 
masterbatch 




7.40 


7.40 . 


7.40 


7.40 


7.40 


7.37 


7.40 


Uy stabiliser 


0.50 


0.50 


0.50 


0.50 


0.50 


0.50 


0.46 


0.50 


thermal stabiliser 


0.10 


!0.10 


0.10 


0.10 


0.10 • 


0.10 


0.09 


0.10 


lubricant 


0.19 


0.30 


• 0.27 


0.23 


0.18 


0.16 


0.17 


0.35 


MFI (230 "C. 3.8 
kgs) g/10mins 


3.40 


24.30 


15.40 


9.80 


4.50 


3.70 


3.70 


32.40 



F?rtnmi^n Tmt^ P^<^ substrate 

A coexlrusion process was. set up and operated having a main extruder consisting of a 
conical twin-screw extruder and operating at approximately 13.5 rpm in which the barrel 
15 temperature increased from 1 10 at the feed end to 185 •C at the die end. A second 
extruder (single-screw) was provided to extrude the capstock. A solid PVC was extruded 
through the main extruder. A dual manifold die produced a rigid PVC box window profile 
from the main extruder with an acrylic capstock layer from the second extruder. 

The baoBl temperature of the second extruder was set up to vary from 1 80 - 1 85 °C. The 
20 clear acrylic formulation of Formulations 1 & 8 was extruded through the second extruder 
into the coextrusion die using various screw speeds to produce four different thicknesses 
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Of acrylic layer (100. 150. 200 & 300 \xm) on the PVC window profile. The capstock 
covered the profile completely, with no show-through of the substrate material. 

Fytmsion of cn hip?^ ^^'^ material 

The coextrusion anrangement was repeated but using one of the coloured aciylic 
5 formulations of Fonnulatlons 2 - 6 in the second extmder instead of the unpigmented 
materfeil. Acrylic capped window profile was produced which had foBr different 
thicknesses of acrylic layer ranging firom about 100 to about 300 pm. It was noted that the 
coloured material hid the substrate PVC very effectively, with little or no show-through of 
the PVC material, even when the shape of the profile provided a sharp edge or comer. 
10 This indicated that the acrylic composition confomned well to the substrate and did not thin 
out over sharp edges due to the rheoiogical properties of the melt 

Frtn T^iOP foamen PVC substrate 

A conical twin-screw PVC foam extmder was used to extaide foam cladding at a melt 
temperature of 163 "C Acrylic compositions as described in Fomnulation 1 - 6 was 
15 extmded though a secondary extmder as described above to coextmde the acrylic layer 
onto a PVC foam substrate. The resulting coextmsion was passed through foam sizing 
equipment The acrylic layer was extmded at several thicknesses between 100 and 500 
pm, t' t* 

Impart testing 

20 Samples of acrylic capped foam cladding made as described above and having an 
average capstock thickness of about 150 pm was tested for impact perforrnance by 
means of a falling weight impact test as described in British Standard BS 7619. The drop 
height was increased until the sample failed, e.g. by splitUng or cracking observed in the 
impacted sample. BS 7619 specifies that a material passes the test when no cracks or 

25 splits are visible in the profile following a impact firom a drop height of 0.31m. All samples 
tested passed this requirement. 



Ta bl e 2 



Capstock formulation 


2 


3 


4 


5 


6 


Falling weight failure 
height (m) 


1.3 


1.5 


1.5 


1.4 


1.4 



Aged impact nffrformance 
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Samples of PVC foam capped with acrylic capstock of Fomfiulatlon 6 were aged for 1000 
hours under QUV A exposure at 50 "C as specified in BS 7619 and tested again with the 
felling weight A PVC capped PVC foam sample was made by the method described 
above but using PVC in the secondary extruder instead of the acrylic composition as a 
comparative sample. The impact performance of this sample was also tested according 
to BS 7619. BS 7619 specifies that an aged material passes the test when no cracks or 
splits are visible in the profile following a impact from a drop height of 0.15m. All samples 
tested passed this requirement. The results are shown in Table 3. 



Iabi&2 





Aged 


Unaged 






Thickness 
(pm) 


Failure height 
(m) 


Thickness 
(pm) 


Failure height 
(m) 


Comparative 
(PVC-capped foam) 


450 


0.90 


500 


1.5 


300 


0.8 


350 


1.1 


200 


0.60 


200 


0.9 


Foam capped with 
Example 6 acrylic 


400 


1.0 




200 


0.9 


100 


0.7 


Foam capped with 
Example 7 aaylic 




500 


1.4 


250 


1.1 


100 


0.9 



10 The mechanical properties of the acrylic capped PVC materials are connparable with the 
PVC capped material, but have the benefits of weatherability associated with acrylic 
materials. The use of acrylic compositions according to the invention enables very thin 
layers of acrylic material to be applied to the substrate by coextrusion. whereas this is 
very difficult to achieve using conventional acrylic formulations. The compositions of the 

15 invention are therefore beneficial for use on large-area or intricately shaped commercial 
extrusions such as window profiles, door panels, building profiles etc. 

Fyam pleT Extnjsion ontQ ABS ggt^^tratQ 

The capstock composition of Formulation 1 was coextruded through a single-screw 
extruder at temperatures of 1 90 - 21 0 onto a Dow 3904 high impact ABS substrate 
20 extruded through a main twin-screw extruder at about 190-210 By varying the screw 
speed on the co-extruder, capstock thicknesses of about 225 pm and 130 \}m were 
produced. 
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1. An acrylic capstock material comprising 40 - 100% by weight of an acrylic copolymer 
made by polymerising a monomer mixture comprising 50 - 99% by weight of methyl 
methacrylate (MMA) and 1 - 50% by weight of an alkyl acrylate: and 0 - 60% by weight of 

5 an impact modifier in the forni of discrete particles each having a multi-layer stmcture. 
wherein said capstock material has a melt flo^ index of at least 1 .5 g/10mins. measured 
as described in ASTM D-1238 using a 3.8 kg toad at 230 "C. 

2. An acrylic capstock material as claimed in dalm 1. wherein the acrylic copolymer has a 
molecular weight (Mw) of less than 180.000 daltons. 

0 3. An acrylic capstock material as daimed in claim 2. wherein the acrylic copolymer has a 
molecular weight (Mw) in the range 80,000 - 120.000 daltons. 

4. An acrylic capstock material as daimed in any of daims 1 -3. comprising at least 20 
%wt of impact modifier. 

5. An acrylic capstock material as daimed in any preceding dalm wherein when the alkyl 
[5 acrylate monomer content is selected from btrt^l acrylate at a level in the range 5 - 25% 

by weight, ethyl acrylate at a level in the range 5 - 35% or methyl acrylate at a level in the 
range about 5 -40%. , 

6. An acrylic capstock material as daimed in any preceding claim wherein the capstock 
material has a melt flww index of at least 3.0 g/IOmins. 

20 7. A composite artide comprising a structural layer of a thennoplastic polymer and a 
covering layer comprising an acrylic capstock material which comprises 40 - 100% by 
weight of an acrylic copolymer made by polymerising a monomer mixture comprising 50 - 
99% by weight of methyl methacrylate (MMA) and 1 - 50% by weight of an alkyl acrylate; 
and 0 - 60% by weight of an impact modifier in the fomi of discrete partides each having 

25 a multi-layer structure, and optionally additives selected from lubricants, colourants, 
stabilisers, gloss modifiers, wherein said capstock material has a melt flow index of at 
least 1.5. measured as described in ASTM 0-1238 using a 3.8 kg load at 230 "C. 
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8. A composite artlde as claimed in dalm 7, wherein the structural thermoplastic is 
selected from PVC and ABS polymers. 

9. A composite article "as claimed in daim 8. wherein the structural thermoplastic layer is 
in the form of a sheet, solid or hollow shaped artide. 

10. A composite artide as daimed in any of daims 7-9. wherein the acrylic capstdbk 
composition is applied to more than one face of the structural thermoplastic layer. 

1 1 - A composite artide as daimed in any of claims 7-10. which is in the form of a door, 
window profile, dadding panel or other building component 

12. A process for making a composite artide comprising a structural layer of a 
thermoplastic polymer and a covering layer comprising an aicrylic capstock material which 
comprises 40 - 100% by weight of an acrylic copolymer made by polymerising a monomer 
mixture comprising 50 - 99% by weight of methyl methacrylate (MMA) and 1 - 50% by 
weight of an alkyi aaylate; and 0 - 60% by weight of an impact modifier in the fom of 
discrete partides each having a multi-layer structure, and optionally additives selected 
from lubricants, colourants, stabilisers, gloss modifiers, wherein said capstock material 
has a melt flow index 0^ at least 1.5. measured as described in ASTM D-1238 using^a 3.8 
kg load at 230 X; by coextruding through a coextaision die a first stream of material from 
a first extruder barrel comprising the structural themnoplastic polymer layer and a second 
stream of material comprising the acrylic capstock material from a second extruder barrel 
and cooling the coextruded composite artide following its exit from the die.. 

13. A process as daimed in daim 12 wherein the capstock has a melt flow index of at 
least 3.0 g/IOmins. 

14. A process as claimed in claim 8 or daim 9. wherein the structural thermoplastic 
polymer is PVC. 

25 1 5. A process as claimed in daim 14 wherein the PVC is a foamed PVC. 

16. A process as claimed in daim fS. including the step of passing the PVC foam through 
a foam sizing stage. 

SUBSTITUTE SHEET (RULE 26) 



10 



15 



20 



INTERNATIONAL SEARCH REPORT 



PCT/GB 99/02329 



A. CLASSIFICATION OF SUBJECT MATTER , , _ 

IPC7C08L33/12 B32B27/30 B29D7/00.. 



Aixoidino»lnr8»nBliona»Pal8nlCte«»iacallBn(IPC)oftobcWn^^ 



a FIELDS SEARCHED 


MMmiOTdocumertaticinseafelwd (dassiicaito 

IPC 7 C08L B32B B29D 


n eysiem toOovved by daseffication aymboto) 




DoeunaiMation searched other man min^^ 


wimfttation to the extent that euch documentB are 


Muded miheteldeeeafGhed 


EleolfDfte^Sia base ooittutod during the ntarr 


lattonai search (name of data tMse and. whore pract 





g DOCUMENTS CONSIDEBED TP BE RELEVA^fT 



Caiegofy* COaiton oldocurneiitwM indication, where appiopria^ 



Relevant to dairo No. 



p.x 



EP 0 893 473 A (PREMARK RUP HOLDINGS INC) 
27 January 1999 (1999-01-27) 
claims 1,3. 

EP 0 458 520 A (ROHM & HAAS) 
27 November 1991 (1991-11-27) 
the whole docunent 

AT 383 991 B (SENOPLAST KLEPSCH & CO) 
10 September 1987 (1987-09-10) 
claims 



1.2,6.7. 
11 



1.7 
1.7 



□ 



Rather documents are Isledin the continuation ol box a 



Patent family members are isted in annex. 



* Special categories ot dted documerts : 

-A- documert defining the general state of the artefhiehlanot 
conrideied to be of particular r e l e w an c e 
eaitler document but puMtohed on oritflBr the MemaHonal 

V document which may throw doubts on priorily claim(s)or 
wtech is cited to establish the publication date of another 
dtatlon or other special reaaon (as spedHed) 
document rafening to an oral dtodosure. use, exhMttonor 
other means 

T- documenipub«8hedpiiortothelntemational finngdaiebiM 
later than the prtorty date claimed 



T* laterdocumantpublishedaflerths international Ming date 
or priority date and not in conflict ¥tfith the application bi4 
tited to undarstand the prtne^ or theory undortytng the 



"X* document of particular lelevanoe: the claimed invention 
camot be conaidared novel or cannot be considered to 
involve an inventive step when the document is taken atone 

"Y" documefl of particuiar relevance: the daimsd invention 
cannot be considared to involve an inventive step when the 
document Is combined ¥rilh one or more other such docu- 
ments, such combination being obvious to a personsldlad 
In the ail 

document member of the same patef«famly 



Oaleof theaclutf complelionof the iniematlorttlaeaich 

27 October 1999 



Date of mailing of the mtematlonal search report 

08/11/1999 



Name and mailing address of tho ISA 

Eurapean Patent OfSoe. P.B. 5816 Patendaan 2 
NL-2280HVRi)8wijk 
TeL (431-70) 340^204a Tx. 31 661 epo nl. 
Fax: (431-70) 34(K3016 



AuttKwfzied offloer 



Schueler, D 



fbna PCT/GAOIO (saoond ibteQ (Aly 10081 



INTERNATIONAL SEARCH REPORT 



PCT/6B 99/02329 



Patent document 




PubHcttdon 




Patent tamiy 


PuMcaUon 


dM in seareh report 








member(8) 


data 


EP 0893473 


A 


27-01-1999 


AU 


7745198 A 


04-02-1999 




CN 


1210067 A 


10-03-1999 






JP 


11092576 A 


06-04-1999 






M7 
nL 




90-07-1000 






SG 


65084 A 


25-05-1999 


EP 0458520 


A 


27-11-1991 


AU 


7713291 A 


28-11-1991 




CA 


2042452 A 


26-11-1991 






JP 


4232049 A 


20-08-1992 






US 


5318737 A 


07-06-1994 


AT 383991 


B 


10-09-1987 


AT 


331585 A 


15-02-1987 




CA 


1277116 A 


04-12-1990 






CN 


1007501 B 


11-04-1990 






EP 


0225500 A 


16-06-1987 






GR 


3000755 T 


10-10-1991 






JP 


1631724 C 


26-12-1991 






JP 


2057502 B 


05-12-1990 






JP 


62113527 A 


25-05-1987 






US 


4731213 A 


15-03-1988 



Fom PCmSAOlO (pMM My mino (Mr 189S9 



